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ABSTRACT 

Two experiments were performed usii messages of 
digits presented auditorily at a rate of tyio digits per second. Ir 
both experiments, messages of seven different lengths were employed, 
consisting of 4 to 10 digits in Experiment 1, and of 2 to 8 digits in 
Experiment 2. .The Ss were asked to recall them in the original order, 
and then to estimate the difficulty of the task by means of the 
method of magnitude estimation. - Messages were presented in pairs of 
different lengths, the first message in each pair serving as standard 
for estimating the difficulty of the other message. All pairs were 
presented twice. .In Experiment 1, perceived difficulty was found to 
be an exponential function of message length. . Ss with a higher 
immediare memory span gave lower estimates for the longest messages 
than ss with a lower span. In Experiment 2, the relation between 
perceived difficulty and message length appeared to be linear. It is 
argued that with shorter messages, estimates of difficulty were 
probably affected by the stimulus variable, while with longer 
messages the response variable (recall) might have been decisive for 
the perception of difficulty. . (Author) 
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PERCEIYED DIFFICULTY OF AN IMMEDIATE 

MEMORY TASK* 



Borg, G,, Bratfisch, O., and DorniC, S, Perceived 
difficulty of an immediate memory task. Reports from 
the Institute of Applied Pi^^hology, The University of 
Stockholm, 1971, No, r5^>/ Two experiments were 
performed using messages of digits presented audito- 
rily at a rate of two digits per sec. In both experiments, 
messages of seven different lengths were employed, 
consisting of 4 to 10 digits in Experiment 1, and of 2 
to 8 digits in Experiment 2« The Ss were asked to re- 
call them in the original order, and then to estimate 
the difficulty of the task by means of the method ?f 
magnitude estimation. Messages were presented in 
pairs of different lengths, the first message in each 
pair serving as standard for estimating the difficulty 
of the other message. All pairs were presented twice. 
In Experiment 1, perceived difficulty was found to be 
an exponential function of message length. Ss with a 
higher immediate memory span gave lower estimates 
for the longest messages than Ss with a lower span. 
In Experiment 2, the relation between perceived diffi- 
culty and message length appeared to be linear. It is 
argued that with shorter messages, estimates of 
difficulty were probably affected by the stimulus vari- 
able, while with longer messages, the response vari'^ 
able (recall) might have been decisive for the per- 
ception of difficulty* 



Introduction and problem 



A few years ago, the problem of perceived or subjective diffi 
culty of various human activities has attracted the attention of some 
researchers in psychology. The practical importance of this prob- 
lem is obvious: perceived difficulty rather than "objective" diffi- 
culty of tasks which people have to face in many everyday situations 
is very often decisive for their feelings, attitudes, and motivation. 

Pilot studies in this area were performed by Borg and Dahl- 
strdm (1960) and Borg (1962) in the field of physical work, Borg 
(1961) suggested the idea of using psychophysical methods in the 
investigation of perceived difficulty. This idea was successfully 
verified in an experiment on the difficulty of an intelligence test 
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(Borg and Forsling, 1964). A similar topic was studied by Brat- 
fisch and Ekman (1969). Theoretical and methodological problems 
involved have been recently dealt with in an article by Borg, 
Bratfisch and DorniC (1970), and a survey of studies carried out 
so far has been presented (Borg, Bratfisch and DorniC, 1971). 
A broader research project was then designed the aim of which 
was to carry out pilot studies of perceived difficulty of motor, 
perceptual, attention, memory, and problem solving tasks, par- 
ticularly with regard to some methodological questions. 

The first experiment in the planned series of investigations 
was concerned with perceived difficulty of a motor -skill task as a 
function of training (Bratfisch, Dorni£ and Borg, 1970). Repeti- 
tion of a simple task resulted in a clear-cut drop of perceived 
difficulty, the relationship between performance time and perceiv- 
ed difficulty being very close: the estimation of difficulty seemed 
to be based mainly on the perception of time. 

Perceived difficulty of a simple memory task was chosen 
as the subject-matter of the second experimental study within the 
above project. Memory tasks, particularly those concerning short- 
term retention, are an important part of everyday life, and per- 
ceived difficulty of these-isisks undoubtedly influences attitudes and 
strategies in one's endeavor to cope with problems met in work 
or study. From the methodological point of view, immediate mem- 
ory tasks offer a good opportunity to employ for the investigation 
of the problems t ,*der study, even the stimulus variable since it 
is ''unidimensionaP' (sequences of uniform items) and, hence, can 
easily be used as a quantitative measure of "objective*' difficulty. 



Method 

Two experiments were performed, each of them using mes- 
sages of digits presented auditorily at a rate of two digits per 
second. In Experiment 1, messages of seven different lengths were 
employed consisting of 4 to 10 digits, respectively. Since the re- 
sults indicated that it might be of interest to use even shorter 
messages. Experiment 2 w?ls then designed with messages consist- 
ing of 2 to 8 digits. Messages were constructed with regard to the 
findings concerning the relative easiness of recall (Wickelgren, 
1965; Conrad, 1965) so that the only stimulus factor determining 
performance was the number of items in a message. 

The general procedure in both experiments was identical. 
The S' task was, first of all, to recall each message immediately « 
after presentation, and then to give his estimate of how difficult 
it was to remember the message. For this purpose, the method 
of magnitude estimation was used. In Experiment 1, the perceived 
difficulty of the 7-digit message was denoted as standard and call- 
ed *40*'. In Experiment 2, the message consisting of 5 digits serv- 
ed as standard. In both experiments, messages were presented in 
successive pairs, a comparison stimulus always followed the stand- 
ard. Having recalled the standard message, S was presented with 
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another message, which he tried to recall correctly and thereafter 
to estimate its difficulty in relation to standard. If he felt, for 
instance, that the comparison stimulus was half as difficult as 
standard, he should report 5, if he thought it to be twice as diffi- 
cult, he should report 20, etc. The order of comparison stimuli 
was randomized and messages of all lengths were presented twice. 
Ss were instructed to base their judgments entirely on perceived 
difficulty of remembering the messages, and not on counting or 
estimating number of digits in messages* 

Experiment 1 was first performed on 18 Ss, and the results 
were shortly described (Eorg, Bratfisch, DorniC, 1971). The expe- 
riment was then completed using another 6 Ss, Thus, altogether 
24 Ss (11 males and 13 females aged 20 to 36) participated in Expe- 
riment 1. In Experiment 2, 14 persons (9 males and 5 females, 
ranging in age from 26 to 39 years) served as subjects. 



Results and discussion 

Since the perceived difficulty of the memory tasks might have 
been influenced both by the stimulus variable used and by the respon- 
se variable (peformance), possible relationship was looked for 
between estimates of difficulty and message length, as well as 
between estimates of difficulty and successfulness of recalh The 
latter concerns, however, only Experiment 1 where the standard 
(a 7-digif message) was close to the area of immediate memory 
span* 

E: riment 1* 

In Fig. 1, the estimates of difficulty (medians of individual 
means) ^re plotted against the number of items in the individual 
messages (Diagram A)j in Diagram B, log values are used on the 
vertical axis* Perceived difficulty seems to be, within the stimulus 
range employed, an exponential function of the message length* 

When trying to ihterprete the above finding, it must be 
taken into account that the Ss' estimates might have been contami- 
nated by some basic perceptual qualities of the stimulus variable* 
The most natural explanation would be that the estimates of 
difficulty might have been based on the estimation of the number of 
items within messages* Li such a case, however, a different rela- 
tion could be expected since the number of successively presented 
auditory stimuli has been repeatedly found to be underestimated 
(e.g*, Taubman, 1944; Cheatham and White, 1954), this tendency 
typically increasing as a function of actual number (e#g* Taubman, 
1950). This is in line with general experience from experiments 
on immediate memory, showing that Ss tend to underestimate the 
number of items in longer messages (providing that they do not 
count the items directly^ which is hardly possible when they are 
concentrated on recall)* If, in the present experiment, the Ss had 
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Fig. i. Perceived difficulty as a function of message length in 
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based their estimates of difficulty on the estimation of number of 
items, they would not have judged, e^g., 10-digits messages to 
be more than twice as difficult as 7-digit messages (see Fig* !)• 

The situation is, of course, different with the shortest 
messages where it is possible to perceive the number of items di- 
rectly, without counting them. 

Performance is another factor which might have influenced 
the estimates of difficulty. Therefore, the relationship was studied 
between the perceived difficulty of the present task and the suc- 
cessfulness of recall. Since the results of an immediate memory 
experiment depend, to a high degree, on the methods of scoring 
(cf. Broadbent and Gregory, 1961; Moray and Barnett. 1965), 
several different performance criteria were used such as retention 
of order -information (correct messages), retention of item-inform- 
ation (correct digits regardless of the correct order), omissions, 
false (inserted) items, repeated items, and blockades. In general, 
perceived difficulty was found to increase with decreasing per- 
formance, but the increase was irregular and differed essentially 
according to the criteria used. 

The Ss were then divided into two groups according to a 
combined criterion taking into account two main aspects of per- 
formance, the retention of order -information and the retention of 
it em -information (cf. e.g. Brown, 1959)* Each group consisted 
of 11 Ss (2 Ss were omitted). The estimates of perceived diffi- 
culty (medians of individual means) were then plotted against the 
message length for the two groups separately (Fig. 2). It can be 
seen that, with the longest messages, the estimates of the Ss 
who performed better (empty circles) were distinctly lower. It 
seems possible that - with the messages above the standard - 
the estimates were mainly determined by the successfulness of 
recall. This does not concern shorter messages where practically 
no mistakes occured. 
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Experiment 2. 

Fig. 3 shows the relation between perceived difficulty and 
message length in the other experiment using shorter messages. 
The relationship might be considered as linear. In contradis* 
tinction to Experiment 1, the decrease of perceived difficulty 
from the standard to the shortest message was relatively greater, 
while the increase of perceived difficulty from the standard to the 
longest message was relatively smaller. 

Since the number of digits in almost all the messages was 
below the immediate memory span, i.e., there were almost no 
errors in recall, the response variable apparently could not have 
the same effect as in Experiment 1. The influence of the stimulus 
variable was undoubtedly greater in Experiment 2, particularly 
with the shortest messages, where it was definitely not easy to 
follow the instruction and to disregard the basic physical properties 
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Fig. 2. Perceived difficulty as a function of message length in 

Experiment !♦ Open circles - Ss performing best, filled 
circles - Ss performing worst. 
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of the stimulus: the task to judge the difference in difficulty between 
two tasks which were not at all difficult, looked rather artficial. 
V;-iththe longer messages, howiver, possible influence of subjective 
performance cannot be disregarded; confidence judgments in expe- 
riments on immediate memory indicate that subjective performance 
might differ from objective performance (cf. DorniC, 1967, 1968). 



^ In comparison with an "ordinary" psychophysical experiment, 
the S's task in some experiments on perceived difficulty is far 
more complicated since he must "abstract" from the primary per- 
ceptual qualities of the stimuli which he is supposed to compare. 
It is therefore not surprising that perception and estimation of 
difficulty is often contaminated by secondary factors. Methodolo- 
gical problems connected with the research of perceived difficulty 
obviously deserve further investigation. 
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